The role of the capsaicin-sensitive innervation of the rat urinary bladder in the activation of micturition reflex.
Capsaicin applied on the serosal surface of the urinary bladder in urethane-anaesthetized rats produces two distinct types of motor effects: a tetrodotoxin-, hexamethonium- and lidocaine-insensitive 'tonic' contraction and a series of tetrodotoxin-, hexamethonium- and lidocaine-sensitive rhythmic contractions. Both 'tonic' and rhythmic contractions are abolished by bladder denervation indicating their neurogenic origin. The rhythmic but not the 'tonic' component of the contractile effect of capsaicin is abolished by spinal cord transection indicating activation of a supraspinal micturition reflex. The motor effects of topical capsaicin are unaffected by pretreatment with indomethacin or diphenhydramine plus cimetidine. Pretreatment with a large dose of subcutaneous (SC) capsaicin increases both volume and pressure threshold for micturition while amplitude of micturition contraction is unaffected. Moreover the spinal somatovesical reflex elicited by pinching of the perineal skin is unaffected by capsaicin-desensitization. The intracerebroventricular (ICV) administration of capsaicin reproduces the effects of SC capsaicin on the bladder response to saline filling. Rats pretreated with ICV capsaicin are as sensitive as controls in reacting to noxious heat (hot plate test) while the wiping response to instillation of capsaicin into one eye was abolished. These findings provide functional evidence for the presence in the rat urinary bladder of a capsaicin-sensitive innervation which subserves a sensory function in relaying volume/pressure information from detrusor muscle to central nervous system. Information carried through these capsaicin-sensitive fibers appears to be relevant for initiation of a supraspinal vesico-vesical micturition reflex. Functional evidence indicates that these fibers may terminate at supraspinal level.